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(57) ABSTRACT

The disclosure 1s directed to a steering device assembly for
positioning and fastening an airbag module on a steering
device of a motor vehicle. The steering device assembly
comprises a first positioning body having a detent lever, a
carrier, a spring element, and a second positioning body. The
detent lever comprises a first leg and a second leg connected
to the first leg at one leg end the detent lever 1s mounted for
pivoting between an initial position and a final assembly
position on the carrier. The spring element loads the detent
lever 1nto the final assembly position. Each leg extends to an
opposite free leg end at a specified angle. The second
positioning body has a stop for the free leg end of the first
leg for pivoting the detent lever from the 1nitial position into
the final assembly position and a detent contour for locking
with the free leg end of the second leg in the final assembly
position of the detent lever. A method for installing an airbag,
module on a steering device of a motor vehicle by the
steering device assembly.

20 Claims, 4 Drawing Sheets
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STEERING DEVICE ASSEMBLY AND
METHOD FOR INSTALLING AN AIRBAG
MODULE ON A STEERING DEVICE OF A

MOTOR VEHICLE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a national stage of International Appli-
cation No. PCT/EP2019/082413, filed Nov. 25, 2019, the
disclosure of which 1s incorporated herein by reference in 1ts
entirety, and which claimed priority to German Patent Appli-
cation No. 102018132646.7, filed Dec. 18, 2018, the dis-
closure of which i1s incorporated herein by reference 1n 1ts
entirety.

TECHNICAL FIELD

The disclosure relates to a steering device assembly for
positioning and fastening an airbag module on a steering
device of a motor vehicle, where the steering device can be
rotated about a steering axis. In addition, the disclosure also
relates to a method for installing an airbag module on a
steering device of a motor vehicle.

BACKGROUND

Known conventional steering device assemblies usually
comprise a rotatable steering device, in particular a steering
wheel, as well as an airbag module fastened in a hub region
of the steering device. Rigid detent hooks for locking with
the steering device may be provided on the airbag module.
The airbag module 1s installed, for example, by two detent
mechanisms which fulfill different tasks. The rnigid detent
hooks lock with an elastic spring wire pre-mounted on the
steering device (first detent mechamism) and, moreover,
engage 1n foam pockets of the steering device with which
they equally lock (second detent mechanism). The first
detent mechanism safeguards, after activation of the airbag
module, that the airbag module will not detach from the
steering device even iI high forces occur, but remains
reliably connected to the steering device. During a normal
driving operation, 1.e., prior to activation of the airbag
module, the elastic spring wire may be spaced apart from the
rigid detent hooks. The exact positioming of the airbag
module 1s then guaranteed by the second detent mechanism.

With regard to the second detent mechanism, usually an
expensive subsequent calibration of the airbag modules 1s
required so that, during normal driving operation, high
requirements made to gap width between the airrbag module
and the steering device can be met. However, due to long
tolerance chains and manufacturing tolerances, especially of
the foam pockets, it 1s diflicult to achieve not only an exact
positioning of the airbag module, but also the precise
adjustment of a desired detent force. Therefore, an assem-
bler may have to apply an undesirably high force for closing
or releasing the second detent mechanism during assembly/
disassembly of the airbag module.

What 1s needed 1s a steering device assembly 1n which an
exact fine positioning of the airbag module relative to the
steering device can be realized and a detent force reproduc-
ible within very narrow limits can be adjusted with little
cllort.

SUMMARY

In accordance with the disclosure, an arrangement of a
steering device assembly for positioming and fastening an

10

15

20

25

30

35

40

45

50

55

60

65

2

airbag module on a steering device of a motor vehicle which
1s rotatable about a steering axis 1s disclosed. The steering
device assembly comprises a first positioning body which
has a detent lever including a first leg and a second leg
connected to the first leg, a carrier on which the detent lever
1s mounted for pivoting between an initial position and a
final assembly position, and a spring element for loading the
detent lever into the final assembly position. The legs of the
detent lever are connected to each other at one leg end and
cach extends to an opposite Iree leg end at a specified angle.
The steering device assembly further comprises a second
positioning body which has a stop for the free leg end of the
first leg for pivoting the detent lever from the initial position
into the final assembly position and a detent contour for
locking with the free leg end of the second leg 1n the final
assembly position of the detent lever.

The fine alignment and the detent force adjustment
between the first and second positioning bodies, and 1n one
exemplary arrangement, between the airbag module and the
steering device of the steering device assembly, now 1s no
longer dependent on the geometry and compressibility of
foam pockets subject to high tolerances 1n the steering
device, but on a spring-loaded detent lever which can be
adjusted significantly more precisely regarding the fine
alignment and the detent force with little effort.

With respect to a steering axis, in the final assembly
position ol the detent lever, the second leg can extend
substantially i a radial direction. This results 1n particularly
stable positioning of the airbag module relative to the
steering device, as the second leg transiers forces occurring
with an external excitation transversely to the steering axis,
without a torque acting on the detent lever. In the mnitial
position ol the detent lever, the first leg may extend sub-
stantially 1n the radial direction. In this way, the detent lever
can have a compact design and, during assembly of the
airbag module, can be pivoted with minimum expenditure of
energy.

In accordance with one exemplary arrangement of the
steering device assembly, a pivoting movement of about 90°
lies between the imitial position and the final assembly
position of the detent lever. The advantageous constellation
ol the second leg extending, 1n the final assembly position of
the detent lever, in the radial direction and the first leg
extending, 1n the 1nitial position of the detent lever, 1n the
radial direction can be realized with a pivoting movement of
90°.

In one exemplary arrangement, the spring element 1s a
leal spring attached to the carrier. This arrangement 1is
advantageous because leal springs require minimum space
only and, moreover, can be easily manufactured at low cost.

More specifically, the spring element can load the detent
lever depending on the pivoting position thereof into the
initial position or the final assembly position, whichever 1s
closer. In this case, the spring element assists the final phase
of each of the assembly and disassembly operation of an
airbag module so that an assembler will be relieved both
during assembly and during disassembly.

In accordance with another exemplary arrangement of the
steering device assembly, the carrier 1s firmly connected to
the first positioning body, and 1n one exemplary arrangement
may be formed integrally with the first positioning body.
More specifically, when the carrier 1s already integrally
integrated during manufacture of the positioning body, a
tolerance chain can be advantageously shortened, and ulti-
mately also a gap width between the two positioning bodies
can thus be minimized.




US 11,590,916 B2

3

The detent contour formed on the second positioning
body may be a recess, and 1n one exemplary arrangement, a
peripheral groove extending in the peripheral direction.
Such detent contour can be easily and mnexpensively molded
when manufacturing the second positioning body.

Furthermore, the second positioning body may include a
guide groove for axially guiding the free leg end of the first
leg, with the stop for pivoting the detent lever being pro-
vided at an axial end of the guide groove. Said axial
assembly guide allows for easy integration of the stop for
pivoting the detent lever and, in addition, may ensure a
desired alignment of the two positioning bodies, 1.e., of the
airbag module and the steering device, in the peripheral
direction.

In one exemplary arrangement, the first positioning body
corresponds to the steering device and the second position-
ing body corresponds to the airbag module. Alternatively,
other configuration variants are contemplated, however, 1n
which the first positioning body corresponds to the airbag
module and the second positioming body corresponds to the
steering device.

The disclosure furthermore also comprises a method for
istalling an airbag module on a steering device of a motor
vehicle by means of an above-described steering device
assembly. More specifically one of the two positioning
bodies includes a substantially rigid catch hook and the other
of the two positioning bodies includes an elastic detent
clement for locking with the catch hook, and the disclosed
method comprises the following steps:

the second positioning body 1s fed to the first positioning
body 1n the axial assembly direction. In one exemplary
arrangement, the second positioning body 1s axially guided
on the first positioning body;

the free leg end of the first leg comes into contact with the
stop on the second positioning body, thus causing the detent
lever to pi1vot from its 1itial position into 1ts final assembly
position and to lock with the detent contour of the second
positioning body 1n the final assembly position, wherein

the elastic detent element locks with the catch hook,
betfore the detent lever reaches its final assembly position.

BRIEF DESCRIPTION OF THE DRAWINGS

Further features and advantages of the disclosure will be
evident from the following description of an exemplary
arrangement with reference to the drawings, wherein:

FIG. 1 shows a perspective exploded view of a steering
device assembly according to an exemplary arrangement;

FIG. 2 shows a perspective view of the steering device
assembly according to FIG. 1 prior to being assembled;

FIG. 3 shows a section across the steering device assem-
bly according to FIG. 2 prior to being assembled;

FIG. 4 shows a section across the steering device assem-
bly according to FIG. 2 while being assembled; and

FIG. 5 shows a section across the steering device assem-
bly according to FIG. 2 after being assembled.

DETAILED DESCRIPTION

FIGS. 1 to 5 illustrate an exemplary arrangement of a
steering device assembly 10 for positioning and fastening an
airbag module on a steering device of a motor vehicle,
wherein the steering device can be rotated about a steering,
axis. The steering device assembly 10 comprises a {irst
positioning body 12 and a second positioning body 14.

In the shown exemplary arrangement of the steering
device assembly 10, the first positioning body 12 corre-
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4

sponds to the steering device and the second positioning
body 14 corresponds to the airbag module. The steering
device may be configured as a steering wheel, wherein the
Figures schematically indicate merely cutouts of the steering
wheel 1n a hub region.

Alternatively, it 1s contemplated that other configurations
of the steering device assembly 10 are possible, for example
in which the first positioning body 12 corresponds to the
airbag module and the second positioning body 14 corre-
sponds to the steering device.

In the exemplary configuration, the airbag module has a
longitudinal module axis A and during assembly 1s moved 1n
an axial assembly direction 52 until 1t locks with the steering
device (ci. FIGS. 3 to 5). Disassembly of the airbag module
1s carried out 1n an opposite axial disassembly direction. The
longitudinal module axis A i the present exemplary
arrangement extends 1n parallel to the steering axis of the
steering device and, in particular, can be 1dentical with the
latter.

The first positioning body 12 1n the form of a steering
device comprises a hider 16 which, 1n an assembled state of
the steering device assembly 10, 1s at least partially visible
and abuts on the second positioning body 14 in the form of
an airbag module. Further, the steering device may further
comprise a skeleton, for example, a steering wheel skeleton
generally known from prior art having a rim portion, a spoke
portion, and a hub portion. An anchoring component 18 for
the airbag module schematically indicated in the Figures 1s
a skeleton portion, especially a hub portion of a steering
wheel skeleton, or an intermediate plate of the steering
device firmly connected to the skeleton. An elastic detent
clement 20 in the form of a detent spring which forms a
detent connection with a substantially rigid catch hook 22 of
the airbag module during assembly of the airbag module on
the steering device 1s pre-mounted to said anchoring com-
ponent 18.

FIG. 2 illustrates the steering device assembly 10 accord-
ing to FIG. 1 prior to being assembled, wherein a peripheral
wall 24 of the hider 16 provided in FIG. 1 1s not shown here
to better 1dentily other components of the first positioning
body 12.

The first positioning body 12 comprises a detent lever 26
which includes a first leg 28 and a second leg 30 connected
to the first leg 28, a carrier 32 on which the detent lever 26
1s mounted for pivoting between an initial position and a
final assembly position, and a spring element 34 for loading
the detent lever 26 into the final assembly position.

The detent lever 26, the carrier 32 and the spring element
34 form a detent lever unit 36, the first positioning body 12
including at least three detent lever units 36. In one exem-
plary arrangement, four detent lever units 36 are evenly
distributed 1n a peripheral direction are provided on an
inside of the peripheral wall 24 of the hider 16.

The carrier 32 1s firmly connected to the first positioning,
body 12, and more specifically to the hider 16 of the first
positioning body 12. Further, the carrier 32 1n one exemplary
arrangement, 1s integrally integrated in the hider 16.

FIGS. 3 to 5 illustrate longitudinal sections of the steering,
device assembly 10, wherein FIG. 3 shows a state of the
steering device assembly 10 prior to assembly, FIG. 4 shows
a state of the steering device assembly 10 during assembly
and FIG. 5 shows a state of the steering device assembly 10
alter assembly of the second positioning body 14 on the first
positioning body 12. Correspondingly, each detent lever 36
1s shown 1n FIG. 3 1s 1n 1ts initial position, in an intermediate
position 1 FIG. 4, and 1n a final assembly position in FIG.

S.
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It becomes clear especially from the detailed cutouts of
FIGS. 3 to 5 that the two legs 28, 30 of the detent lever 26
are connected to each other at one common leg end 38 and
cach extends, at a specified angle, to an opposite free leg end
40, the two legs 28, 30 of the detent lever 26 and in one
exemplary arrangement, enclosing an angle of about 90°. In
the region of the interconnected leg ends 38 a pivot axis of
the detent lever 26 1s located via which the detent lever 26
1s mounted for pivoting on the carrier 32.

With respect to the steering axis and the longitudinal
module axis A, the first leg 28 extends 1n an initial position
of the detent lever 26 (FIG. 3) and the second leg 30 extends
in a final assembly position of the detent lever 26 (FIG. 5)
substantially in the radial direction.

Accordingly, a pivoting movement of substantially 90°
lies between the imitial position and the final assembly
position of the detent lever 26.

According to the exemplary arrangement shown in FIGS.
3 to 5, the spring element 34 of the detent lever unit 36 may
be a leal spring attached to the carrier 32. In the mnitial
position of the detent lever 26 according to FIG. 3 and in the
final assembly position of the detent lever 26 according to
FIG. §, said spring element 34 is largely relaxed or has only
a certain residual tension. When pivoting the detent lever 26
between 1ts 1nitial position and its final assembly position,
the spring element 34 i1s deformed by a detent lever projec-
tion 42 and 1s thus tensioned. In the present case, the spring
clement 34 reaches 1ts maximum deformation approxi-
mately 1n the middle between the imitial position and the
final assembly position of the pivoting detent lever 26, as
illustrated 1n FIG. 4.

Accordingly, the spring element 34 loads the detent lever
26 depending on the current pivot position thereof 1nto the
initial or final assembly position, whichever 1s closer.

The second positioning body 14 in the form of the airbag
module comprises an axial stop 44 for the free leg end 40 of
the first leg 28 for pivoting the detent lever 26 from the
initial position to the final assembly position.

In one exemplary arrangement, the second positioning
body 14 includes a guide groove 50 for axially guiding the
free leg end 40 of the first leg 28, the stop 44 being provided
at an axial groove end of the guide groove 50 for pivoting
the detent lever 26. In one exemplary arrangement of the
steering device assembly 10, an axial dimension of the guide
groove 50 on an outside of the airbag module 1s compara-
tively small so that, during the assembly operation, an axial
guidance 1s not reached until rather late. In order to realize
an axial guidance early during assembly of the airbag
module, the guide groove 50 1n an alternative configuration
extends on the outside of the airbag module axially further
in the direction of the anchoring component 18, as 1is
indicated in broken lines 1n FIG. 1.

The second positioning body 14 further comprises a
detent contour 46 for locking with the free leg end 40 of the
second leg 30 1n the final assembly position of the detent
lever 26. According to the exemplary arrangement of FIG. 1,
this detent contour 46 1s configured as a recess on an outside
surface of the second positioning body 14, for example as a
peripheral groove 48 extending 1n a peripheral direction.

As already mentioned above, one of the two positioning
bodies 12, 14, and in the exemplary arrangement shown in
FIGS. 1-5, the second positioning body 14 1n the form of the
airbag module, includes the substantially rigid catch hook
22, and the other of the two positioning bodies 12, 14, 1.e.,
the first positioning body 12 in the form of the steering
device, 1includes the elastic detent element 20 for locking

with the catch hook 22.
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Reterring to FIGS. 3 to 5, hereinafter the assembly of the
airbag module on the steering device of a motor vehicle
utilizing the exemplary arrangement of the steering device
assembly 10 shall be described.

According to FIG. 3, initially the second positioning body
14 1s moved to the first positioning body 12 in the axial
assembly direction 52, with the detent lever 26 being in 1ts
initial position. In so doing, the second positioning body 14
can be guided, via the guide groove 50 and the detent lever
26 engaging 1n the latter, 1n the axial direction at least 1n
portions at the first positioning body 12.

With this axial relative movement of the two positioning
bodies 12, 14, the free leg end 40 of the first leg 28 comes
into contact with the stop 44 at the second positioning body
14, thus causing the detent lever 26 to be pivoted and the
spring element 34 to be tensioned, as shown in FIG. 4. After
overcoming a maximum deformation of the spring element
34 1n an mtermediate position of the detent lever 26, the
second positioning body 14 1s moved further in the axial
assembly direction 352, until the detent lever 26, being
assisted by the spring force of the spring element 34, snaps
into the detent contour 46 of the second positioning body 14
in the form of a peripheral groove 48 and thus adopts 1ts final
assembly position.

However, before the detent lever 26 reaches its final
assembly position, the elastic detent element 20 locks with
the catch hook 22.

Thus, the fine positioning of the airbag module 1s eflec-
tuated relative to the steering device during normal driving
operation, that 1s, before activation of the airbag module, by
the detent connection between the detent lever 26 and the
detent contour 46, while in one exemplary arrangement, the
clastic detent element 20 1s slightly spaced apart from the
catch hook 22 in the axial direction.

A detent connection 38 between the elastic detent element
20 and the catch hook 22 1s mechanically loaded as late as
alter activation of the airbag module and then ensures that
the airbag module does not detach from the steering device
even 1 high forces are occurring, but instead remains
reliably connected to the steering device.

During normal driving operation, the axial and radial
positioning between the airbag module, for example, a
module housing of the airbag module, and the steering
device, especially a hider 16 of the steering device, 1s thus
exclusively performed via the detent lever 26.

According to FIG. 5, a spring 34 1s provided, such as a
module ejection or horn spring, which loads a lower edge of
the peripheral groove 48 axially against the detent lever 26
retained by the spring element 34 in the final assembly
position and thus ensures precise axial alignment of the
airbag module.

The radial alignment of the airbag module 1s performed
via the detent levers 26 arranged to be distributed in the
peripheral direction and 1s substantially only dependent on
the length of the second leg 30, and more specifically on a

distance of the free leg end 40 from the pivot axis of the
detent lever 26.

Due to these short tolerance chains, precise axial and
radial fine positioning of the airbag module relative to the
steering device 1s possible with comparatively little effort. In
this way, high requirements made to gap width can be met
which provide gap widths of significantly less than 1 mm,
and 1n one exemplary arrangement, of about 0.5 mm, for
example for a gap 56 between a module cover of the airbag
module and the hider 16 of the steering device.
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What 1s claimed 1s:

1. A steering device assembly for positioning and fasten-
ing an airbag module on a rotatable steering device of a
motor vehicle, comprising:

a first positioning body and a second positioning body,
wherein the first positioning body has a detent lever
including a first leg and a second leg connected to the
first leg,

a carrier on which the detent lever 1s mounted for pivoting
between an 1nitial position and a final assembly posi-
tion, and

a spring element for loading the detent lever into the final
assembly position,

wherein the two legs of the detent lever are connected to
cach other at one leg end and each leg extends to an
opposite Iree leg end at a specified angle,

wherein the second positioming body has a stop for the
free leg end of the first leg for pivoting the detent lever
from the mitial position into the final assembly position

and a detent contour for locking with the free leg end
of the second leg 1n the final assembly position of the
detent lever.

2. The steering device assembly according to claim 1,
wherein 1n the final assembly position of the detent lever, the
second leg extends substantially 1n a radial direction.

3. The steering device assembly according to claim 2,
wherein 1n the 1nitial position of the detent lever, the first leg
extends substantially 1n the radial direction.

4. The steering device assembly according to claim 1,
wherein a pivoting movement of substantially 90° lies
between the 1nitial position and the final assembly position
of the detent lever.

5. The steering device assembly according to claim 1,
wherein the spring element 1s a leat spring attached to the
carrietr.

6. The steering device assembly according to claim 1,
wherein the carrier 1s firmly connected to the first position-
ing body.

7. The steering device assembly according to claim 6,
wherein the carrier 1s integrally formed with the first posi-
tioming body.

8. The steering device assembly according to claim 1,
wherein the detent contour formed on the second positioning,
body 1s a peripheral groove extending 1n a peripheral direc-
tion.

9. The steering device assembly according to claim 1,
wherein the second positioning body includes a guide
groove for axially guiding the free leg end of the first leg, the
stop being provided for pivoting the detent lever at an axial
groove end of the guide groove.

10. The steering device assembly according to claim 1
wherein the first positioning body corresponds to the steer-
ing device and the second positioning body corresponds to
the airbag module.

11. The steering device assembly according to claim 1
wherein the first positioning body corresponds to the airbag
module and the second positioming body corresponds to the
steering device.

12. A method for installing an airbag module on a steering
device of a motor vehicle by a steering device assembly,
wherein one of two positioning bodies includes a substan-
tially rigid catch hook and another of the two positioning,
bodies 1ncludes an elastic detent element for locking with
the catch hook, and wherein the method comprises the
following steps:
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moving the second positioning body to the first position-
ing body 1n an axial assembly direction so as to axially
guide the second positioming body on the first position-
ing body;

having a free leg end of a first leg come 1nto contact with

a stop on the second positioning body, thus causing a
detent lever to be pivoted from an initial position to
final assembly position and, in the final assembly
position, to lock with a detent contour of the second
positioning body, wherein

the elastic detent element locks with the catch hook before

the detent lever reaches final assembly position.

13. A steering device assembly for positioning and fas-
tening an airbag module on a rotatable steering device of a
motor vehicle, the steering device comprising;

a first positioning body;

a second positioming body; and

a plurality of detent lever units operatively connected to

the first positioming body:;

wherein each detent lever unit includes a detent lever, a

carrier and a spring element;
wherein each detent lever includes a first leg and a second
leg, each of the first and second legs having first leg
ends and second free leg ends disposed opposite of the
first leg ends; the first and second legs being connected
together at the first leg ends of the first and second legs
such that the first leg and the second leg extends from
the respective first leg ends at a specified angle;

wherein the detent lever 1s mounted to the carrier for
pivoting movement between an initial position and a
final assembly position at the respective first leg ends
and wherein the carrier 1s mounted to the first position-
ing body;

wherein the second positioning body has a plurality of

stops formed therein that corresponds to a number of
the detent lever units, wherein the stops assist in
pivoting each detent lever from the 1nitial position nto
the final assembly position; and

wherein the second positioning body includes a detent

contour that receives the free leg end of the second leg
when the detent 1s 1n the final assembly position.

14. The steering device assembly of claim 13, wherein the
detent contour 1s configured as a recess on an outside surface
of the second positioning body.

15. The steering device assembly of claim 13, wherein the
spring element of the detent lever unit 1s attached to the
carrier, and wherein the spring element 1s deformed when
the detent lever pivots between the mitial position and the
final assembly position, thereby tensioning the spring ele-
ment.

16. The steering device assembly of claim 15, wherein a
detent lever projection 1s provided on a lateral edge of at
least one of the first leg ends, the detent lever projection
contacting the spring element and deforming the spring
clement as the detent lever pivots between the 1nitial posi-
tion and the final assembly position.

17. The steering device assembly of claim 13, wherein the
first positioning body further includes an elastic detent
clement that selectively engages with at least one catch hook
extending from the second positioning body.

18. The steering device of claim 17, further comprising a
spring member positioned between a bottom surface of the
second positioning body and a top surface of an anchoring
component of the first positioning body.

19. The steering device of claim 13, wherein the second
positioning body incudes a plurality of guide grooves cor-
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responding to the number of detent lever units, wherein each
of the guide grooves are 1n communication with a stop.

20. A steering device assembly for positioning and fas-
tening an airbag module on a rotatable steering device of a
motor vehicle, comprising: 5

a first positioming body and a second positioning body,
wherein the first positioning body has a detent lever
including a first leg and a second leg connected to the
first leg,

a carrier on which the detent lever 1s mounted for pivoting 10
between an 1nitial position and a final assembly posi-
tion, and

a spring element for loading the detent lever into the final
assembly position,

wherein the two legs of the detent lever are connected to 15
cach other at one leg end and each leg extends to an
opposite Iree leg end at a specified angle,

wherein the second positioming body has a stop for the
free leg end of the first leg for pivoting the detent lever
from the 1nitial position into the final assembly position 20

and a detent contour for locking with the free leg end

of the second leg 1n the final assembly position of the

detent lever, and
wherein the spring element loads the detent lever depend-

ing on the pivoting position thereol into the initial 25

position or the final assembly position, whichever 1is

closer.
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